BE IT KNOWN that We, John K. JUNKERS and Peter 
KOPPENHOEFER, have invented certain new and useful improvements in 



A FLUID-OPERATED TORQUE WRENCH 

of which the following is a complete specification: 



BACKGROUND OF THE INVENTION 



The present invention relates to fluid operated torque 

wrenches. 

Fluid operated torque wrenches are known and widely utilized. 
Especially advantageous are fluid operated torque wrenches which provide 
continuous rotation of its drive element connected to a threaded fastener, 
such as a bolt, a nut, and the like and provide continuous turning and 
tightening of these fastening elements. It is believed that the existing fluid- 
operated torque wrenches of the above mentioned general type can be 
further improved. 
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SUMMARY OF THE INVENTION 



Accordingly, it is an object of the present invention to provide 
a fluid operated torque wrench for a continuous rotation, which is a further 
improvement of the existing torque wrenches of this type. 

In keeping with these objects and with others which will 
become apparent hereinafter, one feature of present invention resides, 
briefly stated, in a fluid operated torque wrench which has a housing having 
a cylinder portion with a cylinder having an axis and a driving portion; two 
pistons movable in said cylinder along said axis independently from one 
another and having piston rods; two ratchet -lever mechanisms located in 
said driving portion; a drive element to which both said ratchet-lever 
mechanisms are connected; means for supplying a fluid into said cylinder, 
said pistons being formed so that when the fluid is supplied by said fluid 
supplying means at one side of one of said pistons and at another opposite 
side of the other of said pistons as considered as in axial direction, said one 
piston moves in one axial direction allowing one of said ratchet-lever 
mechanisms to ratchet while said other piston moves in an opposite axial 
direction to turn the other ratchet-lever mechanism so as to turn said drive 
element, while when the fluid is supplied at the other side of said one piston 



and simultaneously at one side of said other piston as considered in the axial 
direction said one piston moves in said other axial direction to turn said one 
ratchet-lever mechanism to turn said drive element while said other piston 
moves in said one axial direction allowing said one ratchet-lever mechanism 
to ratchet. 

When the fluid-operated torque wrench is designed in 
accordance with the present invention, it is a further improvement of the fluid- 
operated wrenches for continuous rotation of a threaded fastener. 

The novel features which are considered as characteristic for 
the present invention are set forth in particular in the appended claims. The 
invention itself, however, both as to its construction and its method of 
operation, together with additional objects and advantages thereof, will be 
best understood from the following description of specific embodiments when 
read in connection with the accompanying drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a front view of a fluid operated torque wrench in 
accordance with the present invention; and 

Figure 2 is a top view of the inventive fluid operated torque 
wrench, in a cross-section. 



DESCRIPTION OF THE PREFERRED EMBODIMENTS 



A fluid operated torque wrench in accordance with the present 
invention has a housing which is identified as a whole with reference numeral 

1 and has a first housing portion 2 which is formed as a cylinder portion, and 
a second housing portion 3 which is formed as a driving portion. The 
cylinder portion 2 which forms a cylinder 4 has an axis which is identified as 
A. Two pistons are accommodated in the cylinder 4 of the cylinder portion 

2 and are reciprocatingly movable in direction of the axis A independently 
from one another. One piston which is identified with reference numeral 5 
and has a hollow piston rod 6 with a rod end 7 connected to it. The other 
piston 8 has a solid piston rod 9 extending through the hollow piston 5 and 
having a second rod end 10 connected therewith. 

The fluid operated torque wrench further has two ratchet-lever 
mechanisms which are known perse and each include drive plates, a ratchet 
located between the drive plates, a pawl arranged on the drive plates and 
engageable with the ratchet. Figure 1 shows one of the ratchet lever 
mechanisms 11 which has drive plates 12 (only one shown), a ratchet 13 
tumably arranged between said drive plates, and a pawl 14 turnabloy 
mounted on one of the drive plates 12 and engageable with the ratchet 13. 



The ratchet lever mechanism 1 1 is connected with the rod end 10 of the rod 
9 of the piston 8. The other ratchet lever mechanism 15 is connected with 
the rod end 7 of the piston rod 6 of the piston 5. 

Finally, the fluid operated torque wrench has means for 
supplying a powerfluid from a not shown source of the powerfluid. The fluid 
supplying means includes a first fluid supplying system 1 6 and a second fluid 
supplying system 17 shown in Figure 2. The first fluid supplying system 16 
includes fluid supplying channels formed to supply the fluid at one side of the 
piston 5 and at an opposite, other side of the piston 8 as considered in an 
axial direction, while the second fluid supplying system 17 includes fluid 
supplying channels for supplying the fluid at the opposite side of the piston 
5 and at the one side of the piston 8. 

The fluid operated wrench further has a drive element which is 
identified with reference numeral 18. The drive element 18 is common for 
both ratchet lever mechanisms 1 1 and 15 and connected with the ratchets 
of the both mechanisms so as to be turned when the ratchet of any of the 
ratchet lever mechanisms 11, 1 5 is turned. 



The fluid-operated torque wrench operates in the following 

manner. 

When the fluid is supplied through the fluid supply system 16, 
the fluid acts on the piston 5 from one side or the left side in Figure 2 and 
also acts on the piston 8 from the other opposite side or the right side, the 
piston 5 moves to the right allowing the ratchet lever mechanism 15 to 
ratchet, while the piston 8 is moved to the left to turn the ratchet-lever 
mechanism 1 1 so as to turn the drive element 1 8. When thereafter the fluid 
is supplied through the fluid system 17 so as to act on the piston 5 from the 
opposite side or the right side and to act on the piston 8 from the one side 
or the left side, then the piston 5 is moved to the left and the piston 8 is 
moved to the right, so that the ratchet-lever mechanism 15 turns the drive 
element 18, while the ratchet-lever mechanism 11 is allowed to ratchet. 
Thus, a continuous turning of the drive element 18 is provided. 

As can be seen from the drawings, one of the pistons has a 
second piston rod which extends to the right and has the same diameter as 
the piston rod 9 of the piston 8, to assure that both pistons 5 and 8 have the 
same piston area at the right side. 



It will be understood that each of the elements described 
above, or two or more together, may also find a useful application in other 
types of constructions differing from the types described above. 

While the invention has been illustrated and described as 
embodied in a fluid-operated torque wrench, it is not intended to be limited 
to the details shown, since various modifications and structural changes may 
be made without departing in any way from the spirit of the present invention. 

Without further analysis, the foregoing will so fully reveal the 
gist of the present invention that others can, by applying current knowledge, 
readily adapt it for various applications without omitting features that, from 
the standpoint of prior art, fairly constitute essential characteristics of the 
generic or specific aspects of this invention. 

What is claimed as new and desired to be protected by Letters 
Patent is set forth in the appended claims. 



